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Background: The effects of acupuncture on Parkinson’s disease (PD) outcomes remain

unclear. The aim of this overview was to comprehensively evaluate the methodological

quality and applicability of the results of systematic reviews (SRs)/meta-analyses (MAs)

that examined the use of acupuncture to treat PD.

Methods: Eight databases were searched to retrieve SRs/MAs on the use of

acupuncture for the treatment of PD. Two reviewers independently screened and

extracted the data using the Assessing theMethodological Quality of Systematic Reviews

2 (AMSTAR-2) checklist to evaluate the methodological quality and using the Grading

of Recommendations, Assessment, Development, and Evaluation (GRADE) criteria to

assess the evidence quality of the included reviews.

Results: A total of 11 SRs/MAs were included. According to the AMSTAR-2 checklist

results, all included SRs/MAs were rated as very-low-quality studies. The GRADE criteria

revealed 20 studies with very-low-quality evidence, 9 with low-quality evidence, 3

with moderate-quality evidence, and 0 with high-quality evidence. Descriptive analysis

showed that acupuncture appears to be a clinically effective and safe treatment for PD.

Conclusions: The use of acupuncture for the treatment of PD may be clinically effective

and safe. This conclusion must be interpreted cautiously due to the generally low

methodological quality and low quality of evidence of the included studies.

Keywords: Parkinson’s disease, acupuncture, systematic review, GRADE, AMSTAR-2

INTRODUCTION

Parkinson’s disease (PD) is an extrapyramidal movement disorder characterized by static
tremors, myotonia, bradykinesia, postural instability, and gait difficulty (1). As the second
most prevalent neurodegenerative disorder worldwide, it has been reported that 1–2% of
the global population >65 years of age is affected by PD (2). It is expected that the
prevalence of PD will nearly double by 2030 (3), which will lead to substantial economic
pressure for families and society. In addition to motor symptoms such as rigidity and resting
tremor, PD patients also have non-motor symptoms such as sleep disorders, hallucinations,
and constipation that seriously affect the mental health and quality of life of patients (4).
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PD is a complex and slowly progressive neurodegenerative
disease associated with multiple risk factors (5). Age and
gender, environmental and behavioral factors, and other disease
factors (i.e., sleep disturbances, hypertension, and traumatic
brain injury) have been shown to be increased risk factors
for the development of PD (5, 6). These risk factors are not
only crucial to the early diagnosis of PD but also helpful in
the development of effective neuroprotection and health care
strategies for appropriate populations at risk for PD (5, 7).

In terms of pathology, PD is closely associated with the
loss of dopaminergic (DA) neurons in the substantia nigra
pars compacta of the brain caused by familial and/or sporadic
factors (8). Although the pathogenic mechanism of PD has
not been clarified, regardless of the pathogenic mechanism,
the pathological features and clinical symptoms of PD are
inextricably linked to the reduction in the number of DA
neurons. On the study of the mechanism of the occurrence and
development of DA neurons’ death, researchers have proposed
a variety of hypotheses, and the possible mechanisms with
high recognition so far are as follows: (a) misfolding and
accumulation of α-synuclein. In 1997, researchers discovered
that point mutations in α-synuclein can lead to familial PD
and that the main component of Lewy bodies associated
with the pathogenesis of sporadic PD was also composed
of misfolded and aggregated α-synuclein, from which the
relationship between genetic factors and PD was first established.
α-synuclein can not only activate the immune response within
the brain but also activate the proliferation and differentiation
of peripheral T cells, achieving immune-inflammatory damage
in concert with B cells and microglia and inducing apoptosis
in surrounding normal neurons (9). Furthermore, misfolding
and aggregation of α-synuclein can lead to a sustained and
uncontrolled endoplasmic reticulum stress response, which
in turn activates autophagy and apoptotic signaling in cells
and causes apoptosis (10). (b) mitochondrial dysfunctions and
oxidative stress. Mitochondrial dysfunctions and oxidative stress
are important pathogenetic mechanisms leading to the death
of DA neurons in PD patients, and reactive oxygen species
generated during this process can cause damage to organelles
and nucleic acids. Since neuronal cells have higher metabolic
activity than other cells, they are very sensitive to insufficient
energy production caused by mitochondrial dysfunctions, and
their non-renewable attributes also determine the permanence
of reactive oxygen species damage (11). Causes of reactive
oxygen species generation in PD patients include dopamine
metabolism, reduced glutathione levels, disturbed ion levels,
and calcium overload (12). Studies have confirmed that there
was a large amount of reactive oxygen species in DA neurons

Abbreviations: PD, Parkinson’s disease; SR, systematic review; MA, meta-
analysis; AMSTAR-2, Assessing the Methodological Quality of Systematic
Reviews 2; GRADE, Grading of Recommendations, Assessment, Development,
and Evaluation; RCTs, randomized clinical trials; CNKI, China National
Knowledge Infrastructure; UPDRS, Unified Parkinson’s Disease Rating Scale;
PDSS, Parkinson’s Disease Sleep Scale; HAMD, Hamilton Depression Rating Scale;
NTFs, neurotrophic factors; DA, dopaminergic; AD, Alzheimer’s disease; TNF-
α, tumor necrosis factor-α; IL-1β, interleukin-1; Nrf2, nuclear factor-E2-related
factor-2.

of PD patients, which further corroborated the important role
of reactive oxygen species in the pathogenesis of PD (13).
(c) Neuroinflammation was involved in the pathogenesis and
disease progression of PD. Neuroinflammation in the central
nervous system is characterized by the activation of astrogliosis
and microglia, which produce a large number of inflammatory
factors (e.g., IL-6, IL-8, TNF-α, etc.), chemokines, cytokines,
and neuromodulins, which produce a destructive effect on the
blood–brain barrier while causing damage and apoptosis of
surrounding DA neurons (14). Furthermore, gut microbiota,
neurotrophic factors (NTF) deficiency, and others have also been
shown to be associated with apoptosis and altered morphology
and function of DA neurons (15, 16). Moreover, various
biomarkers accompanying the pathogenesis of PD (e.g., plasma
superoxide dismutase, lipoprotein cholesterol, high-sensitivity
C-reactive protein, plasma lipoprotein-associated phospholipase
A2, superoxide dismutase, trefoil factor 3, cholinesterase, and
homocysteine) are of great value in the diagnosis of PD and
disease severity assessment (17–20).

Drug and non-drug treatments for PD have been reported.
Clinically approved drug treatments for PD mainly include
levodopa, DA receptor agonists, and monoamine oxidase-
B inhibitors. The most commonly used drugs are levodopa
preparations; however, there are many complications that
accompany the use of levodopa (21). Typical adverse events
include both DA effects (e.g., dyskinesia, dystonia, freezing of
gait, on–off, and wearing-off phenomena) and non-DA effects
(e.g., gastrointestinal symptoms, insomnia, and depression) (22).
Therefore, based on the pathogenesis of Parkinson’s disease,
researchers have attempted to seek effective complementary
therapies, and the possible treatment ideas are as follows:
(a) Enhance protein degradation pathways. Timely removal of
excessive α-synuclein in the matrix and extracellular matrix of
nerve cells can protect cells from toxicity. For example, PRX002
is an antibody to the C-terminal sequence of α-synuclein,
which reduces protein aggregation in the extracellular matrix
by specifically binding α-synuclein. The effect of PRX00 against
Parkinson’s disease has been validated by phase I clinical trials
(23). (b) Enhance mitochondrial function. For example, Vitamin
B3 can alleviate neurodegenerative diseases by increasing the
intracellular content of NAD+/NADH and enhancing the
function of the mitochondrial respiratory chain complex (24). (c)
Reduce oxidative stress. Glutathione is an important antioxidant
in the organism, and increasing the content of glutathione by
intravenous injection can play an effective role in treating PD
(25). Superoxide radical dismutation was considered as a novel
therapeutic strategy for PD (26). Furthermore, for the progressive
death of DA neurons, the search for a therapy in which cells
can replace or grow into DA neurons has attracted attention,
but such a therapy was still in the preliminary research stage
and was not promoted in clinical practice (27–29). Gene therapy
was also one of the PD treatment strategies, which could use
viral vectors to carry target genes into specific brain regions
and alleviated PD behavioral disorders through the expression of
target genes, but this therapy was still not widely applied (30).
Deep brain stimulation in the subthalamic nucleus, subthalamic
nucleus, globus pallidus internus, pedunculopontine nucleus,
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and thalamic complex by an experienced team of experts may
be an effective method to treat both motor and non-motor
symptoms in patients with PD; however, clinical trials have
shown that it may have cognitive and psychiatric side effects (31).

The above therapies have limitations, such as a single target
of action, immature technology, adverse effects, and difficult
operation. Therefore, many PD patients seek complementary
and alternative therapies. Acupuncture, an economical treatment
without adverse effects used in China for more than 2000 years,
is widely used worldwide for nervous system disorders including
PD. Although the mechanisms underlying the effectiveness of
acupuncture for PD remain elusive, studies have shown that
acupuncture may help to inhibit the accumulation of toxic
proteins in neurological diseases, modulate energy supply based
on glucose metabolism, and depress neuronal apoptosis, thus
exerting a wide range of neuroprotective effects (32). The
advantage of acupuncture therapy lies in having either specific
target mechanisms of action or multitargets mechanisms of
action. A growing number of systematic reviews (SRs) and meta-
analyses (MAs) have been published on the clinical effectiveness
and safety of using acupuncture for the treatment of PD, but
the results have been conflicting and should be studied further.
Therefore, we conducted an overview of SRs/MAs to identify and
summarize the existing evidence and to systematically determine
the clinical effectiveness and safety of using acupuncture to
treat PD.

METHODS

We carried out this study based on high-quality methodological
overviews (33, 34) and the Cochrane Handbook (35).

Inclusion and Exclusion Criteria
The inclusion criteria were as follows: (a) study types: SRs/MAs
in which the participants were patients with PD and were
diagnosed according to any internationally recognized clinical
guidelines; (b) intervention: acupuncture therapy (e.g., manual
acupuncture, electroacupuncture, or auricular acupuncture)
vs. conventional medication (e.g., madopar or levodopa) or
acupuncture therapy combined with conventional medication
vs. conventional medication alone; (c) outcomes: reviews that
assessed the motor and non-motor symptoms of PD as the
main outcome measures were considered eligible. Measures of
quality of life and activities of daily living were included if they
were relevant to the assessment of PD symptoms. Studies were
excluded if they used acupuncture alone or combined with other
drugs in the control group.

Search Strategy
We searched the PubMed, Embase, Web of Science, Cochrane
Library, China National Knowledge Infrastructure (CNKI),
Sino-Med, Chongqing VIP, and Wanfang Data databases from
inception to Feb 2020. The keywords used for the search were as
follows: Parkinson disease, acupuncture, systematic review, and
meta-analysis. The search strategy for the PubMed database is
shown in Table 1, and it was adjusted for each database. We

TABLE 1 | Search strategy for the PubMed database.

Query Search term

# 1 Parkinson Disease [Mesh]

# 2 Parkinson Disease [Title/Abstract] OR Parkinson’s Disease

[Title/Abstract] OR Parkinsonism [Title/Abstract] OR tremor syndrome

[Title/Abstract] OR Paralysis Agitans [Title/Abstract]

# 3 #1 OR #2

# 4 Acupuncture [Mesh]

# 5 Acupuncture [Title/Abstract] OR pharmacoacupuncture [Title/Abstract]

OR acupotomy [Title/Abstract] OR acupotomies [Title/Abstract] OR

pharmacopuncture [Title/Abstract] OR needle[Title/Abstract] OR

needling [Title/Abstract] OR body-acupuncture [Title/Abstract] OR

electroacupuncture [Title/Abstract] OR electro-acupuncture

[Title/Abstract] OR auricular acupuncture [Title/Abstract] OR warm

needle [Title/Abstract]

# 6 #4 OR #5

# 7 Meta-Analysis as Topic [Mesh]

# 8 Systematic review [Title/Abstract] OR Meta-Analysis [Title/Abstract] OR

meta-analyses [Title/Abstract]

# 9 #7 OR #8

# 10 #3 AND #6 AND #9

also searched conference abstracts and the reference lists of all
retrieved articles to avoid missing relevant SRs/MAs.

Data Extraction
All included SRs/MAs were screened independently by two
reviewers (XH-Q and JK-H), and the data from the reviews were
validated and extracted according to the predefined assessment
criteria for this study. Any disagreements between the reviewers
were resolved by discussion or by consulting a third reviewer for
a final decision.

Quality Assessment
Two reviewers (XH-Q and JK-H) independently evaluated the
quality of the included articles by using the Assessing the
Methodological Quality of Systematic Reviews 2 (AMSTAR-
2) checklist (36). Any discrepancies in the ratings of the 16
items from the AMSTAR-2 checklist were resolved by discussion
and adjudication by an experienced and authoritative third
reviewer (Y-H). The Grading of Recommendation, Assessment,
Development, and Evaluation (GRADE) framework (37) was
used to categorize the quality of evidence into four levels: high,
moderate, low, or very low. The initial grading could be decreased
if there are study limitations, inconsistencies, imprecision,
indirectness, or publication bias (38). Any disagreements were
resolved by consensus or discussion with an experienced and
authoritative third reviewer (Y-H).

RESULTS

Literature Search
Our search identified 146 articles. After screening the titles and
abstracts, 127 duplicates and ineligible studies were excluded. The
remaining 19 records were considered to be of interest. After
full-text review, eight reviews were excluded due to not being
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FIGURE 1 | Flowchart of study selection.

SRs/MAs (n = 3), being duplicate publications (n = 2), being
early versions of an updated SR (n= 2), and lacking the necessary
data (n = 1). Thus, 11 reviews (39–49) met the inclusion criteria
and were included in the final analysis. Figure 1 outlines the
article selection process.

Characteristics of Included Reviews
The characteristics of the 11 SRs/MAs included in our final
analysis are summarized in Table 2. They were published
between 2010 and 2019, and 9 of them were published since
2015 (39–43, 45–48). The number of primary studies included
in each review ranged from 8 to 42, and the sample sizes ranged
from 474 to 2,625. The interventions in the therapy groups were
mainly acupuncture or acupuncture plus medication, and the
interventions in the control groups were mainly medication and

sham placebo acupuncture. The conclusions from these reviews
differed: 10 reviews reached the conclusion that acupuncture was
effective in relieving PD symptoms, while the remaining 1 (47)
reached the opposite conclusion.

Methodological Quality Results
The AMSTAR-2 assessment showed that all reviews had more
than one critical item that was not met and were thus classified
as very low quality (Table 3). The methodological limitations
arose from three major items: item 2 (all included reviews were
unregistered), item 4 (no gray literature search was performed in
all included reviews), and item 7 (seven reviews did not assess the
possible effect of publication bias). Other details can be found in
Table 3.
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TABLE 2 | Characteristics of the included reviews.

Reviews Country Trials

(sample

size)

Treatment

intervention

Control

intervention

Quality

assessment tool

Conclusion summary

Liu et al. (39) China 12 (864) Scalp AT, Scalp AT

+ medication

Medication Cochrane criteria Scalp AT (or combined with medication)

treatment was superior to medication alone in

improving motor symptoms and activities of

daily living in PD patients.

Liu et al. (40) China 12 (892) AT, EA, AT +

madopar

Madopar Jadad Acupuncture had a certain clinical effect on

PD—it can relieve the clinical symptoms of PD

to some extent and postpone the progression

of PD, which improves the quality of life of PD

patients.

Ou and Xu (41) China 21 (1,487) AT, EA, AT +

madopar

Madopar Jadad Acupuncture was effective in the treatment of

PD and had few adverse reactions, and thus, it

may be an effective and safe treatment for PD.

Gui et al. (42) China 8 (590) AT + madopar Madopar Cochrane criteria Acupuncture combined with drug treatment of

PD was slightly better than drug treatment

alone.

Yin et al. (43) China 9 (655) AT, AT +

medication

Medication Cochrane criteria The total effective rate of acupuncture for PD

was significantly superior to those of the control

group.

Sun and

Zhang (44)

China 18 (1,325) AT, AT+madopar Madopar Cochrane criteria Acupuncture treatment had a certain effect on

some non-motor symptoms of PD.

Qiang et al.

(45)

China 9 (474) SEA + medication Medication Cochrane criteria The combination of SEA and medication may

be a promising intervention for patients with

PD, especially regarding the improvement of

motor function.

Liu et al. (46) China 11 (831) AT + madopar Madopar Cochrane criteria Acupuncture combined with Madopar

appeared, to some extent, to improve clinical

effectiveness and safety in the treatment of PD,

compared with Madopar alone. This conclusion

must be considered cautiously, given that the

quality of most of the studies included was low.

Noh et al. (47) Korean 42 (2,625) AT, EA, AT +

medication

Medication,

placebo

acupuncture

Cochrane criteria A combination of electroacupuncture and

medication was not significantly more effective

than medication alone based on the UPDRS III,

the Webster Scale, and the Tension

Assessment Scale. The results also failed to

show that acupuncture was significantly more

effective than placebo acupuncture in total

UPDRS.

Lee and Lim

(48)

Korean 25 (982) AT, AT + madopar Madopar, no

treatment

PEDro score Acupuncture was effective in relieving PD

symptoms compared with no treatment and

conventional treatment alone, and acupuncture

plus conventional treatment had a more

significant effect than conventional treatment

alone.

Yang et al. (49) China 13 (832) AT Madopar Jadad Acupuncture was safe and effective in the

treatment of PD. Acupuncture plus Western

drugs may be superior to Western drugs alone.

AT, acupuncture therapy; EA, electroacupuncture; SEA, scalp electroacupuncture.

GRADE Results
The 11 SRs/MAs included 32 outcomes related to the
effectiveness of acupuncture for treating PD. The GRADE
assessment revealed that no outcomes had high-quality evidence,
and only three outcomes provided moderate-quality evidence
(Table 4). The evidence was downgraded because of the following
limitations: (1) All the original RCTs were of low quality. The

bias of randomization, blinding, and allocation concealment
decreased the validity of the GRADE approach. (2) For 27 (27/32,
84.4%) outcomes, we downgraded the quality of evidence based
on publication bias owing to the incomprehensive literature
search as well as the number of RCTs. (3) For 18 (18/32, 56.3%)
outcomes, we downgraded the quality of evidence based on
imprecision owing to the wide confidence intervals or small
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TABLE 3 | Result of the AMSTAR-2 assessments.

Reviews AMSTAR-2 Quality

I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12 I13 I14 I15 I16

Liu et al. (39) Y PY Y PY Y Y N Y Y Y Y Y Y Y N Y VL

Liu et al. (40) Y PY Y PY Y Y N Y Y N Y Y Y Y Y N VL

Ou and Xu (41) Y PY Y PY Y Y N Y Y Y Y N Y Y N Y VL

Gui et al. (42) Y PY Y PY Y Y N Y Y N Y Y Y Y Y N VL

Yin et al. (43) Y PY Y PY Y Y N Y Y Y Y Y Y Y Y Y VL

Sun and Zhang (44) Y PY Y PY Y Y N Y Y Y Y Y N Y N Y VL

Qiang et al. (45) Y PY Y Y Y Y N Y Y Y Y Y N Y N Y VL

Liu et al. (46) Y PY Y PY Y Y N Y Y Y Y Y Y Y Y Y VL

Noh et al. (47) Y PY Y Y Y Y N Y Y Y Y Y Y Y N Y VL

Lee and Lim (48) Y PY Y PY Y Y N Y Y Y Y Y Y Y N Y VL

Yang et al. (49) Y PY Y PY Y Y N Y Y Y Y Y Y Y N Y VL

Y, Yes; PY, partial Yes; N, No; VL, Very low; L, Low; H, High.

number of participants (<300). (4) For 10 (10/32, 31.3%)
outcomes, we downgraded the quality of evidence based on
inconsistency owing to the high heterogeneity. Other details can
be found in Table 4.

OUTCOMES

Effective Rate
A total of seven reviews (40, 42, 43, 45, 46, 48, 49) analyzed
the effective rate of acupuncture for PD. In six reviews (40, 42,
43, 45, 46, 48) that used effective rate to compare the effects
of acupuncture plus madopar treatment vs. madopar treatment
alone, the combined treatment had a significantly greater effect
on PD symptoms. Two reviews (48, 49) used effective rate to
compare the effects of acupuncture vs. madopar treatment alone.
The results of Lee (48) showed that acupuncture treatment
had a significant effect on PD symptoms [RR = 1.71, 95% CI
(0.99,2.96), P = 0.06], while the results of Yang (49) showed that
there was no significant difference between treatments [RR =

1.17, 95% CI (0.89, 1.54), P = 0.1]. One study (48) used effective
rate to compare the effects of acupuncture vs. no treatment and
found that acupuncture had a significantly greater effect on PD
symptoms [MD= 7.36, 95% CI (5.58, 9.14), P < 0.00001].

UPDRS Score
Eight reviews (39–41, 44–48) compared the effects of
acupuncture plus madopar treatment vs. madopar treatment
alone using the UPDRS score, and the results showed that the
combined treatment had a greater effect than madopar treatment
alone. However, one review compared the effects of acupuncture
vs. madopar alone and found no significant difference in
the UPDRS score between treatments [WMD = −2.55, 95%
CI (−11.15, 6.05), P = 0.56]. In addition, Noh et al. (47)
compared the effects of acupuncture vs. placebo acupuncture
and observed no significant effect of acupuncture on PD
symptoms [MD=−2.46, 95% CI (−11.36,−6.45), P = 0.59].

The Webster Scale
Six reviews (39–41, 44, 45, 48) used theWebster Scale to compare
the effects of acupuncture plus madopar vs. madopar alone and
found that the combined treatment had a greater effect than
madopar alone. In two reviews (41, 48) that used the Webster
Scale to compare the effects of acupuncture vs. madopar, a
significant effect of acupuncture on PD symptoms was observed
[WMD = −2.50. 95% CI (−2.77, −2.23), P < 0.00001; WMD =

3.08, 95% CI (2.81, −3.35), P < 0.001]. Lee et al. (48) compared
the effects of acupuncture vs. no treatment and observed that
acupuncture had a significant effect on PD symptoms [WMD =

7.36, 95% CI (5.58, 9.14), P < 0.001].

Other Outcomes
One study (39) compared the effects of acupuncture plus
madopar vs. madopar alone on the HAMD score, and the
results showed that combined treatment had a greater effect than
madopar alone [SMD = −4.42, 95% CI (−6.44, −2.39), P <

0.0001]. Sun et al. (44) compared the effects of acupuncture plus
madopar vs. madopar alone on the PDSS score, and the results
showed that the combined treatment had a significant effect on
PD symptoms [SMD= 2.67, 95% CI (−0.27, 5.60), P = 0.08].

Adverse Events
One review (46) showed that acupuncture combined with
madopar in the treatment of PD may not significantly improve
dyskinesia but may significantly relieve gastrointestinal reactions,
on–off phenomena, and mental disorders.

DISCUSSION

Neurological diseases can manifest a series of symptoms
due to abnormalities in nerve structure, biochemistry,
or electrophysiology in the brain, spinal cord, or other
nerve (6). Most of them are characterized by progressive
neurodegeneration and injury closely related to aging, including
PD, Alzheimer’s disease (AD), amyotrophic lateral sclerosis, et
cetera. Although the pathogenesis of neurodegenerative diseases
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TABLE 4 | GRADE evaluation results.

Reviews Interventions Outcomes Limitations Inconsistency Indirectness Imprecision Publication bias Quality

Liu et al. (39) Scalp AT + madopar vs.

Madopar

Webster scale score −1① 0 0 0 −1④ L

UPDRS score −1①
−1② 0 −1③

−1④ VL

PDSS score −1① 0 0 −1③
−1④ VL

Liu et al. (40) AT + madopar vs. Madopar Effectiveness −1① 0 0 0 −1④ VL

Webster scale score −1①
−1② 0 0 −1④ VL

UPDRS score −1① 0 0 −1③
−1④ VL

Ou and Xu (41) AT + madopar vs. Madopar UPDRS score −1①
−1② 0 −1③

−1④ VL

Webster scale score −1① 0 0 −1③
−1④ VL

AT vs. Madopar UPDRS score −1①
−1② 0 −1③

−1④ VL

Webster scale score −1① 0 0 −1③
−1④ VL

Gui et al. (42) AT + madopar vs. Madopar Effectiveness −1① 0 0 0 −1⑤ L

Yin et al. (43) AT + madopar vs. Madopar Effectiveness −1① 0 0 0 −1⑤ L

Sun and Zhang

(44)

AT + madopar vs. Madopar HAMD score −1① 0 0 0 −1④ L

UPDRS I score −1①
−1② 0 0 −1④ VL

UPDRS II score −1① 0 0 0 −1④ L

Webster scale score −1① 0 0 0 −1④ L

Qiang et al. (45) SEA + medication vs.

Medication

UPDRS score −1①
−1② 0 −1③

−1④ VL

Webster scale score −1① 0 0 −1③
−1④ VL

Effectiveness −1① 0 0 0 0 M

Liu et al. (46) AT + madopar vs. Madopar Effectiveness −1① 0 0 0 0 M

UPDRS score −1①
−1② 0 0 −1④ VL

Adverse events −1① 0 0 −1③
−1④ VL

Noh et al. (47) AT + medication vs.

Medication

UPDRS score −1① 0 0 −1③ 0 M

EA + medication vs.

Medication

UPDRS score −1① 0 0 −1③ 0 L

AT vs. placebo AT UPDRS score −1① 0 0 −1③ 0 L

Lee and Lim (48) AT + madopar vs. Madopar UPDRS score −1① 0 0 0 −1④ L

Webster scale score −1①
−1② 0 −1③

−1④ VL

Effectiveness −1①
−1② 0 −1③

−1④ VL

AT + madopar vs. Madopar Webster scale score −1① 0 0 −1③
−1④ VL

Effectiveness −1① 0 0 −1③
−1④ VL

AT vs. no treatment Webster scale score −1① 0 0 −1③
−1④ VL

Effectiveness −1① 0 0 −1③
−1④ VL

Yang et al. (49) AT vs. Madopar Effectiveness −1①
−1② 0 −1③

−1④ VL

VL, Very low; L, Low; M, Moderate; H, High. AT, acupuncture therapy; EA, electroacupuncture; SEA, scalp electroacupuncture; UPDRS, Unified Parkinson’s Disease Rating Scale;

PDSS, Parkinson’s Disease Sleep Scale; HAMD, Hamilton Depression Rating Scale; ①: The experimental design had a large bias in random, distributive findings or was blind. ②: The

confidence intervals overlapped less, the P-value for the heterogeneity test was very small, and the I2 was larger. ③: The confidence interval was not narrow enough. ④: Fewer studies

were included, and there may have been greater publication bias. ⑤: Funnel graph asymmetry.

varies, they still share many common pathogenic features and
mechanisms, such as misfolded protein aggregation, neuronal
apoptosis, synaptic loss, neurotransmitter abnormalities, et
cetera (50, 51).

Acupuncture, an effective and safe treatment method used
in China for more than 2000 years, has been widely used
worldwide for various neurological diseases. In various models
of neurological diseases, peripheral nerve stimulation using
acupuncture may have protective effects on neural tissues by
increasing expression of NTFs, such as brain-derived NTF and
glial-derived NTF, in the central nervous system, especially the
brain (52). Furthermore, acupuncturemay contribute to recovery
from functional impairments following brain damage by

encouraging neural stem cell proliferation, which is active at the
initial stage of injury, and by further facilitating differentiation
(52). Therefore, acupuncture may act as a stimulator to activate
peripheral nerves at specific acupoints and induce the expression
of various NTFs. Subsequently, NTFs induced by this treatment
trigger autocrine or paracrine signaling, which stimulates adult
neurogenesis and thus exerts therapeutic effects on functional
impairment in neurological disorders (28, 52).

Acupuncture has been shown to be neuroprotective in
neurodegenerative disorder such as PD and AD (14, 53).
Acupuncture exerts its therapeutic effects by activating and
increasing the expression of brain NTFs, including brain-
derived NTF and glial-derived NTF. Moreover, acupuncture
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can stimulate the proliferation and differentiation of NTFs,
which in turn activate and promote adult neurogenesis (8). NTF
levels are regulated by the therapeutic effects of acupuncture
and are associated with enhanced survival, proliferation, and
differentiation of NTFs. Acupuncture enhances the expression
of NTFs, which may stimulate neurogenesis and thus exert a
therapeutic effect on the functional recovery in neurological
diseases (50). Therefore, one possible neurophysiological
mechanism for the therapeutic effects of acupuncture is to
regulate the plasticity of the brain (52). There may also be
a synergistic effect when acupuncture was combined with
medication, again promoting neurogenesis (52).

With the widespread use of acupuncture as a complementary
and alternative therapy for PD, the mechanism of action of
acupuncture in the treatment of PD has been extensively studied,
and the possible mechanisms of its therapeutic effect for PD
are as follows: (a) Neuronal survival. Further mechanism studies
have confirmed the neuroprotective effects of acupuncture via the
activation of survival pathways of Akt and brain-derived NTF in
the substantia nigra region. It was confirmed that acupuncture
increased the DA neuronal survival via the nigrostriatal pathway,
the expression of DJ-1, and the activities of superoxide dismutase
and catalase in the striatum (8). Furthermore, researchers
reported that acupuncture can activate the hypothalamic
melanin-concentrating hormone biosynthesis and attenuate the
reduction of tyrosine hydroxylase in the substantia nigra
region (50). (b) Neurotransmitters. Researchers reported that
acupuncture was able to improve striatal dopamine levels and
enhance dopamine availability, which in turn improved motor
function (54). The experiment demonstrated that acupuncture
could enhance memory and neuronal density in CA3 and
dentate gyrus of PD mouse model, while increasing glutathione
peroxidase, and decreasing acetylcholinesterase, monoamine
oxidase B, and malondialdehyde in the hippocampus (50).
Additionally, proteomic analysis demonstrated that acupuncture
reversed a variety of proteins in the lesioned motor cortex
of the PD model that may be involved in maintaining the
balance of neurotransmitters (55). (c) α-synuclein. Researchers
reported that acupuncture stimulation promoted the autophagic
clearance of α-synuclein and mammalian target of rapamycin-
independent autophagic clearance of aggregation-prone proteins
in a PD mouse model (56). (d) Neuroinflammation. Further
studies showed that acupuncture suppressed tumor necrosis
factor-α (TNF-α) and interleukin-1β (IL-1β) in the striatum and
midbrain, while it improved nuclear factor-E2-related factor-
2 (Nrf2) and Nrf2-regulated antioxidant enzymes in the PD
model. In addition, acupuncture could also play a protective role
in cranial nerves by regulating blood pressure and improving
cerebral circulation (57, 58). Some of the above mechanisms
have also been confirmed by imaging-based research in PD
patients (50, 59). Overall, acupuncture, like other neuroprotective
agents, is anti-inflammatory, antioxidative, antiapoptotic, and
neurotrophic, and the advantage of acupuncture therapy lies in
having either specific target mechanisms of action or multitarget
mechanisms of action (46).

In this overview, the findings regarding the effectiveness
of acupuncture for treating PD were as follows. (a) Eleven

SRs/MAs examining the use acupuncture for treating PD were
included in this overview, and nine (9/11, 81.82%) of them
had been published since 2015, indicating that the scientific
interest in using acupuncture for PD patients is increasing. The
country with the highest number of included SRs was China
(9/11, 81.82%), which is the birthplace of acupuncture. (b)
Of the included reviews, 90.9% reached positive conclusions.
The effect of acupuncture on relieving PD symptoms seems
to be better than that of the effects of control treatments,
and acupuncture may significantly relieve side effects (e.g.,
gastrointestinal reaction and mental disorders). However, most
SRs/MAs did not draw firm conclusions due to small sample sizes
or their lowmethodological quality. Further research is needed to
provide higher-quality SRs/MAs and RCT-based evidence for the
use of acupuncture to treat PD. (c) There is considerable room for
addressing the methodological quality of the included SRs/MAs.
All included SRs/MAs had multiple critical criteria that were
unmet (e.g., being unregistered, lacking a gray literature search).
Future studies could avoid these obvious deficiencies to improve
methodological quality. (d) There is also considerable room for
addressing the methodological quality of RCTs. The GRADE
results showed that the evidence quality of all outcomes was
downgraded because of the risk of bias. Most of these RCTs did
not mention the generation of random sequences in detail; most
of them did not specifically describe allocation concealment, and
the process of allocation concealment was unclear. Because of the
nature of acupuncture, only a small part of the included RCTs
mentioned blinding. Well-designed and implemented RCTs are
considered gold standards for avoiding the risk of bias (60).

A total of 11 SRs/MAs were included in this overview,
and the methodological quality evaluation was very low. By
comparing and analyzing the clinical efficacy of acupuncture
or acupuncture combined with conventional drugs in the
treatment of Parkinson’s disease, the clinical effective rate,
UPDRS score, Webster Scale score, HAMD score, PDSS score,
and the main motor symptoms of Parkinson’s disease were
analyzed. The results showed that the effective rate, UPDRS
score, Webster Scale score, HAMD score, and PDSS score
in the treatment group were significantly more improved
than those in the control group. These results indicate that
acupuncture treatment can improve some motor and non-
motor symptoms in patients with Parkinson’s disease, which
may act by regulating neurotransmitter balance, regulating
immunity, reducing oxidative stress, and improving brain
electrical function. An analysis of the improvement of specific
symptoms of Parkinson’s disease revealed that acupuncture
significantly improved bradykinesia, myotonia, and postural
gait, but there was no significant difference in resting tremor
between acupuncture and madopar treatment. This may be
related to the fact that acupuncture treatment can only
produce corresponding pathophysiological changes in the
body through indirect acupoint stimulation and microregulate
the internal environment of the lesion circuit but cannot
directly supplement reduced dopamine to improve transmitter
imbalance. These results are helpful for guiding the selective use
of acupuncture as an adjuvant therapy according to different
clinical manifestations (61).
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Strengths and Limitations
To our knowledge, our study is the first overview of SRs/MAs
on the use of acupuncture for treating PD, and the findings
of this overview were based on relatively recent evidence,
as 81.82% of the included SRs/MAs were conducted in
the past 5 years. However, there are some limitations that
need to be considered. First, the methodological quality and
evidence quality of the included SRs/MAs were generally
low; thus, results based on primary studies should be
interpreted with caution. Furthermore, we only searched
Chinese and English databases, so SRs/MAs published in
other languages that met the inclusion criteria may have
been missed.

CONCLUSION

Acupuncture may be a promising treatment for patients with
PD, and it may be especially effective at improving motor
function. This conclusion must be interpreted cautiously, given
the generally low methodological quality and low quality of
evidence of the included SRs/MAs. Additional studies with

rigorous experimental designs and larger sample sizes are needed
to verify these results.
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